Background Studies suggest a higher prevalence of early retirement through disability among older people with lower educational attainment. There have been no national studies in Ireland on the factors that affect early withdrawal from the labour force through disability or long-term illness.
Introduction
Unlike most European countries, there have been no national studies in Ireland on the factors that affect early withdrawal from the labour force through disability or long-term illness. Studies in other countries suggest a higher prevalence of early retirement through disability among older people with lower educational attainment with a correspondingly lower prevalence in those with higher educational attainment [1, 2] . Education has a broad influence on behavioural, psychosocial, economic and environmental factors and may have a major influence on health. Formal education level is taken into account in many studies that predict the retirement behaviour of older individuals. Cognitive changes that occur in later years may be influenced by education, socio-economic and family circumstances [3] ; conversely, it may also be that cognitive functions established in early life contribute to personal choices regarding these circumstances as people age.
The literature suggests a consistent and credible association between education, health and mortality in Europe and North America over the last two decades. Early studies have established that people who are better educated are more likely to have fewer disabilities and more robust health and to live longer. These studies also indicated that educational achievement is associated with disability frequency and that there is a persistent, affirmative and strong relationship between education, health and disability across a broad range of health measures and age groups [2, [4] [5] [6] [7] [8] .
Education is taken into account in different domains of research, such as disability, disease, mortality and well-being, as well as physical or cognitive functioning. Success in schooling when young reflects native ability as well as socio-economic circumstances, whereas ongoing adult influences have the potential to affect late life choices leading to diverse consequences as one grows older [9] [10] [11] .
When workers retire early through disability, this creates consequences for public and private organizations. Firstly their production is lost, secondly their tax revenue is no longer available to the state and, lastly, they become eligible to claim disability benefit [12] . The cost of national disability programmes is substantial and increasing across all Organisation of Economic Co-operation and Development (OECD) countries, currently averaging 2.4% of gross domestic product (GDP) spent on contributory and non-contributory disability benefits [13] . The aggregate cost of disability (benefit payments and public services) is ~10% of public social expenditure across the OECD, and the number of recipients and attendant costs has risen during the last two decades, creating fiscal concerns about sustainability [14] . In countries where unemployment benefits can be hard to access, disability benefits have become a benefit of last resort where low-skilled workers face labour market difficulties [15] . Consequently, disability benefit expenditure is an increasing public finance liability. Important issues that have emerged from recent studies are that people with mental health difficulties and musculoskeletal disorders (MSDs) now make up the majority of claims in most countries and that people aged 50 and over rarely leave disability benefits for a job [2, 13, 15] .
In 2012, the cost of disability to the Irish exchequer was in excess of €4 billion, ~2.5% of GDP [12] . This has increased in recent years as it has in most European economies [16] . A component of this expenditure relates to early retirement from the workforce by reason of disability, and although there has been a lack of focus in researching this issue in Ireland, it is critical to labour economics, health economics and public health policy development [17] .
Comparable studies suggest that a reason for the increase in the number of claimants of disability benefit is the increase in the proportion of those who are disabled who claim benefits [18] . It has also been suggested that disability benefit characteristics, such as level of benefit and degree of oversight, or lack thereof, could contribute to the increasing number of claimants [18, 19] and therefore could account for a growth in numbers of disability claimants [20] .
Self-reported disability and disability benefit claims appear to be closely linked to labour market conditions. Specifically, any noticeable increase in unemployment as a result of a downturn in the business cycle appears to result in an increase in self-reported disability and a subsequent increase in disability benefit claims [16] . As it is unlikely that significant numbers of people become disabled because they are unemployed, there may be other explanations for their decision to apply for disability benefits and additional research is needed to identify these. The decision to apply for benefits is largely dependent on eligibility criteria and appears to be heavily influenced by the screening and assessment regime both initially and on subsequent case reviews [18, 21] . The early retirement decision may be shaped by education, which in turn is influenced by gender, age, socio-economic circumstances, health and physical factors and financial effects. There were key changes in the Irish educational system in the 1960s, with the introduction of free secondary level education, which could account for the significant difference in the levels of respondents' educational attainment and that of their parents.
The purpose of this study was to identify and analyse the potential impact of education on early retirement through disability in the 50 and over age cohort of the Irish labour force.
Methods
We used previous research and publications relating to determinants of individuals' decisions to take early retirement to develop a conceptual framework covering influences on early retirement [22, 23] . The study sample was taken from The Irish Longitudinal Study of Ageing (TILDA), which was set up and led by Trinity College Dublin in 2010 to carry out a longitudinal survey of a cohort of Irish residents aged >50 [24] . It records social and economic circumstances influencing the socio-demographic picture that is emerging of Ireland's older people. Full details of study sample design, selection and response rates are available at tilda.tcd.ie/assets/pdf/designreport2010.pdf [24] . We used response information from TILDA to assess the contributions of educational attainment, age, gender, family circumstances (focusing on parental educational attainment) and employment history of a well-defined and extremely diverse sample of people in the 50-75 age cohort, also described as the Third Age [22, 25] , in Ireland, as predictors of early retirement through disability. All the respondents were categorized by age into 50-74.9 years old and further categorized into early retirees and those who did not retire early based on the question, 'Did you retire early, that is did you retire before the normal retirement age for your occupation?'. Based on the disability question 'Was the reason for early retirement your own ill health?', the group were divided into those who retired early with and without disability. Disabled participants were categorized specifically as including respondents whose occupational health status was an eligibility criterion for permanently leaving work before the state or work-related retirement age.
This study was based on the findings from Wave 1 of the TILDA data only and is therefore cross-sectional in nature. TILDA data received were imported into SPSS V20 for analysis. Chi-square results were used as a measure of significance and initially, for variables to be included, univariate associations were established and only variables with a significance level of P ≤ 0.05 were considered statistically significant.
The construct was based on an earlier theoretical construct devised to look at the influences on the early retirees from the Irish labour force through reason of disability or long-term illness in the 50-75 age cohort [26] , which included educational attainment and other areas such as socio-economic factors, health and physical factors, cognitive and psychological influences, disease co-morbidities and social and financial influences. Using the dependent variable of early retirement by reason of disability, we analysed the relationship with educational attainment and other independent variables on the decision to retire early. The dependent variable in this study was whether the respondent was disabled or had acquired a long-term illness while in work, which caused them to retire before reaching the state retirement age. Throughout the study, the term disability is used to describe either a physical or cognitive disability or a chronic long-term illness.
Data on other forms of early retirement such as voluntary retirement, redundancy and retirement for family reasons were available, but this study only examined retirement through disability or long-term illness.
Exemption from ethical approval was sought and granted by University College Dublin, Human Research Ethics Committee; due to the anonymized nature of the TILDA database, no individual cases are identifiable.
Results
The TILDA total sample size was 8504 of whom 6831 were aged 50-74.9 years old. Of these, 1179 were early retirees of who 334 retired early with disability and 845 without disability. Socio-demographic characteristics and univariate comparisons of disabled and non-disabled are presented in Table 1 .
There was no significant relationship between retiring early with or without disability and gender or age group. A significantly higher proportion of those retired early through disability compared with those without disability had primary school education only (40% versus 25%; P < 0.001). The corollary of this was that a higher proportion of those without disability had secondary or tertiary education (75% versus 60%; P < 0.001). Disabled early retirees had a lower level of educational attainment overall. Tertiary education at 14% of disabled respondents compared with 23% of non-disabled (60% higher) and secondary education similarly at 46% compared with 53% (14% higher).
A similar relationship was found for parental education: of those retired early through disability, a significantly higher proportion of mothers (76% versus 70%; P < 0.05) and fathers (80% versus 71%; P < 0.01) had primary education only. Because of smaller numbers of parents who reached tertiary education, the comparison groups for these analyses were those with secondary or tertiary education. The relationships between early retirees with disability compared with those without disability and their previous occupational status indicated that a significantly higher proportion of those who retired early through disability had a non-professional status (59% versus 49%; P < 0.001).
To assess the relationship of age, education and previous occupation with early retired with or without disability by gender, a stratified analysis was carried out (Table 2 ). There was no relationship between early retirement through disability by gender with age. However, a significant relationship with lower education was evident only in men (49% versus 27%; P < 0.001), as was a significant relationship with men with a non-professional occupational status (68% versus 46%; P < 0.001).
To assess the relationship of the dependent variable with available independent factors together, a multivariate analysis was undertaken using logistic regression. Included in the model were respondent's education, mother's education, father's education and professional status (Table 3 ).
Respondent's education, their father's education and their own professional status were independently and significantly associated with the outcome of interest. Specifically, the odds ratio (OR) for having lower personal education was 3.78 (2.77-5.15); the OR for lower paternal education was 3.11 (1.85-5.20) and for non-professional occupational status, the OR was 3.57 (2.25-5.67).
Discussion
This study found that men with lower educational attainment and from a non-professional background were more likely to retire early through disability. There was a well-defined association between lower education attainment and the decision to retire early through disability and those with a non-professional status and a lower education were significantly more likely to seek early retirement through disability. As educational attainment level increased, the results demonstrated that disabled early retirees were less likely to seek early retirement. This may indicate a difference in career choice, private pension provision and lifestyle choice.
Results also indicated that among younger respondents (aged 50-65), a higher percentage of females retired early both in the disabled and non-disabled groups. This is in contrast with the previously referenced literature, which indicates a higher incidence for males across both age and disability groups in other European countries [16, 19, 20] . It was noted that a relationship between the educational attainment of respondents who retired early through disability and their parent's education could not be determined from the current TILDA data.
The results of this study suggest that in mid-life, education level could be used in conjunction with other variables as a predictor of a predisposition toward certain types of occupational disability such as stress or MSDs.
In this analysis, differences in education level might be more limited among older respondents than among younger participants due to changes in the educational system in Ireland in recent decades ( Table 2 ). The TILDA data does not allow differentiation of the effects of age from the effects of age cohort and such differences might be more appropriately examined in a data set that has both cross-sectional and longitudinal observations. The data set also does not allow for people who left education prior to completing a qualification.
Major social changes such as the introduction of free secondary schooling are evident in educational attainment. Future research could analyse education level as a continuous variable, measuring years of education instead of formal results and perhaps more variables associated with education differentials in health. Parental influences on both education attainment and occupational choice would also appear to merit further study. Educational attainment may be affected by many factors, including innate ability, quantity and quality of schooling, an increase or a decrease in ability over the course of life, as well as social and age differences and could prove to be a useful tool in future disability-related research [15] . This study suggests that an association between education and other variables relating to the onset of disability should be further examined.
The results could be due in part to the phenomenon of the 'baby boomer' generation of the 1960s, 70s and 80s [24] , when it was recognized that education was vital to a growing population and economy. Many older adults who had no access to free education encouraged their children to 'improve' themselves, coupled with a desire on the part of the Irish state to create a knowledge economy for the new century. This is evidenced by the previously discussed reforms introduced in the 1960s.
Greater exposure to the underlying causes of occupational disability in educationally disadvantaged groups or less access to effective preventive services could be contributing factors leading to increased frequency of early retirement. Conversely, if lower recovery rates are a major factor, then factors enabling recovery, such as remedial or educative services, might become more meaningful.
Professional standing, including education, has been repeatedly shown to be related to disability prevalence [2, 27, 28] . Earlier studies have also reported higher frequencies of disability in less advantaged subgroups [4, 5] . This study shows that the likelihood of occupational disability is higher in groups with a lower level of educational attainment compared with those with more education, but other factors also exert influence, whether as a result of lower education (such as subsequent employment and income or lifestyle) or as a result of early influences (parents' educational attainment and family background).
A substantial amount is already known about the risk factors for disability in the Third Age [28] and about programmes to prevent disability [2] . Efforts to reduce disability disparities in the Third Age in Ireland should target occupational interventions, including better management of potentially disabling conditions before they progress to disability. This study suggests that there are higher prevalence rates of occupational disability in older people who had fewer years of education. Programmes aiming to reduce socio-economic disparities in the pre valence of disability in the Third Age should target prevention of occupational disability through more focused education, health promotion and primary healthcare.
The TILDA study's major strength is that it uses nationally representative data with a low attrition rate. A limitation of this study is that data are extracted from the first wave only and are therefore cross-sectional in nature. Future waves of this longitudinal study will address this. An additional limitation is that those who left education prior to completing a qualification may not be included under TILDA's input coding system.
Despite the present economic downturn and recent upsurge in births, long-term trends show that Ireland will be short of labour resources in the coming decades, in common with most of Europe [13] . This will have a serious effect on the Irish government's obligation to fund the social protection system and pay disability-related benefits and pensions as the ratio of workers in the labour force to those dependent on the social protection system reaches unsustainable levels in terms of being able to fund benefit payments. It is, therefore, imperative that research is undertaken into an array of factors potentially influencing early exit from the labour force, including educational attainment, disability, socio-economic status, health, gender and the decision-making process.
Key points
• This study found higher prevalence rates of occupational disability in older people in Ireland who had fewer years of education and lower socioeconomic background.
• Predictors of early retirement through disability in the Irish labour force could include socioeconomic characteristics, parental education and employment status.
• Irish public health programmes to reduce the prevalence of disability disparities in the Third Age could target focused education, health promotion and primary healthcare.
